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Abstract 
Play skills development is a valid indicator of early cognitive competence and is highly 
correlated with subsequent language development. Development of play skills was affected 
by many factors. Previous studies have examined the association between prenatal maternal 
stress and children’s cognitive outcomes but mixed findings were found. The current study 
investigated the time-specific effect of prenatal maternal anxiety and postpartum maternal 
anxiety on children’s play skills in 49 mother-child dyads. Prenatal maternal anxiety was 
obtained at trimester two and trimester three of pregnancy, and postpartum maternal anxiety 
was collected at two years postpartum, using a validated questionnaire. Children’s play skills 
development at age two was evaluated using the Symbolic Play Test. Results showed that 
maternal anxiety at trimester two and two years postpartum did not demonstrate significant 
effect on children’s play skills. In contrast, maternal anxiety at trimester three was positively 
associated with children’s play skills even after controlling for postpartum anxiety level. 
Implications of such findings and suggestions for further research are discussed.  
 
Keywords: prenatal anxiety, postpartum anxiety, play skills development 
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Children’s play skills develop in a predictable manner and can be classified into three 
main developmental stages with increasing sophistication, namely, exploratory play, 
nonsymbolic play, and symbolic play (Tamis-LeMonda & Bornstein, 1996). Among the three 
stages of play, symbolic play development had been regarded as the most critical predictor of 
early language acquisition. In a group of 110 18-month-old infants, Lyytinen, Poikkeus, and 
Laakso (1997) found that symbolic play performance as measured by the Symbolic Play Test 
(Lowe & Costello, 1976) was significantly correlated with language comprehension and 
production. Related findings were reported in a later study with 171 infants showing that 
symbolic play competence at 14 months of age uniquely predicted 5% of variance of the 
expressive language abilities at 24 months old (Lyytinen, Laakso, Poikkeus, & Rita, 1999). 
Symbolic play is based on the process of conceptual representation, in which an object or a 
person represents another object or person (McCarthren, Yoder, & Warren, 1998). The 
development of this process paves the way for the establishment of general representational 
skills for learning language which is a more sophisticated symbolic system with a set of 
sounds representing specific meanings (Laakso, Poikkeus, Eklund, & Lyytinen, 1999). Given 
that development of symbolic play skills and early language shared the same cognitive root, 
play skill has become a crucial domain in early assessment and intervention programmes 
(Paul, 2007). Numerous studies have been conducted to understand the nature of play 
development by exploring the factors affecting it. These studies can be broadly classified as 
investigating intrinsic and extrinsic factors contributing to play skills development (e.g., 
NICHD Early Child Care Research Network, 1999; Brouwers, Van Barr & Pop, 2001; Barton 
& Wolery, 2008).  
Relationship between Biological Characteristics and Play Development  
 Studies investigating intrinsic factors are those focusing on the biological characteristics 
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of children with well-defined developmental disabilities. For example, Jarrold, Boucher, and 
Smith (1996) compared the quality of spontaneous play of children with Autism Spectrum 
Disorders (ASDs) with that of their receptive-language-age matched counterparts. 
Significantly less pretend play was observed in the clinical group. Related findings were 
reported by Beeghly, Weiss-Perry, and Cicchetti (1990) who studied the play skills of 15 
children with Down Syndrome. Results showed that the play of children with Down 
Syndrome was less complex, less dense and less mature than that of their 
mental-age-matched peers. In general, the play skills of children with disabilities were found 
to be less well developed in terms of the variety and frequency of the play behaviours (Barton 
& Wolery, 2008).  
Impact of Postpartum Maternal Stress on Children’s Cognitive Development 
 Even without developmental disabilities, development of adequate play skills may not 
be guaranteed when environmental stimulation is not adequate. Existing literature has clearly 
highlighted the importance of the quality of mother-child interaction on children’s cognitive 
development (Kurstjens & Wolke, 2001; NICHD Early Child Care Research Network, 1999; 
Petterson & Albers, 2001). Specifically, mothers with postpartum stress were less responsive, 
less affective and less sensitive during interaction with their young children (NICHD Early 
Child Care Research Network, 1999). Such an interactive style could be an unfavourable 
environment for children’s cognitive development. A longitudinal study by Murray, 
Fiori-Cowley, Hooper, and Cooper, (1996) revealed that 18-month-old infants (N = 98) whose 
mothers with postpartum stress, measured at six weeks postpartum using a self report 
questionnaire, demonstrated significantly poorer cognitive abilities, as indicated by the 
Bayley Scales of Infant Development-Mental Developmental Index (Bayley MDI; Bayley, 
1969), than those of the control group mothers. Similar findings were reported with 
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mother-child pairs in developing countries (Black, Baqui, Zaman, MacNary, Le, Arifeen, 
Hamadani, Parveen, Yunus, & Black, 2007; Galler, Harrison, Ramsey, Forde, & Butler, 2000). 
In 226 mother-child pairs in Barbados, Galler et al. (2000) found that mild-moderate 
postpartum stress was predictive of children’s lower scores on the Griffiths Mental 
Development Scales (Griffiths, 1954), which is a commonly-used tool in developing 
countries to measure infants’ mental maturity, at three and six months of age. More direct 
evidence came from studies investigating the relationship between the quality of mother-child 
interaction style and children’s symbolic skills development. Feldman and Greenbaum (1997) 
found that symbolic play performance of 32 two-year-old infants was positively correlated 
with the quality of mother-child interaction at three months. The study revealed that affective 
and responsive mother-child interaction facilitated development of symbolic and 
representational skills. This provided some indication that the less affective interactive style 
observed in stressed mothers may hinder children’s symbolic play development.  
Impact of Prenatal Maternal Stress on Children’s Cognitive Development 
More recent studies reported that changes in prenatal environment can induce very early 
changes in children’s cognitive development, well before the environmental factors can exert 
an effect. In previous animal studies using rats as the subjects, researchers examined the 
social play behaviours of the rats whose mothers were stressed during pregnancy 
(Morley-Flectcher, Rea, Maccari, & Laviola, 2003). Pregnant rats were exposed to bright 
light to induce stress. The results found that the offspring of the stressed group showed a 
significantly reduced expression of play behaviours than those of the non-stressed group. 
More evidence emerges in the last decade on human participants investigating the association 
between prenatal maternal stress and the cognitive outcomes of offspring. However, mixed 
findings were reported. Several studies identified a significant negative association between 
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prenatal stress exposure and cognitive development. Laplante, Zelazo, Brunet, and King 
(2007) examined the impact of prenatal maternal stress on play skills development in 52 
two-year-old children, following a natural disaster in Quebec, Canada. In this study, measures 
of prenatal maternal stress were collected in terms of objective stress and subjective stress. 
Objective stress was measured using the mothers’ responses to the disaster, categorized into 
four dimensions: threat (i.e., events that posed threats on the life of individuals), loss (loss of 
property or people), scope (the extent of exposure to the disaster) and change (amount of 
change from normal routines resulting from the disaster). Each dimension was scored on an 
8-point scale. Subjective stress was measured in terms of avoidance, intrusive thoughts, and 
hyperarousal, using a 22-item self report scale (i.e., Impact of Event Scale-Revised, IES-R; 
Weiss & Marmar, 1997). The play skills competence of children was determined by the 
percentage of occurrences of two levels of play, namely the less mature ‘stereotypical play’ 
(i.e., nonspecific mouthing, fingering or handling of toys) and the more mature ‘functional 
play’ (i.e., appropriate adult-defined handling of toys). The study found that children exposed 
to higher level of stress in utero demonstrated less mature play behaviours than those exposed 
to lower level of stress, after controlling for postpartum maternal depression. Huizink, Robles 
de Medina, Mulder, Visser, and Buitlaar (2003) measured prenatal stress by self-report daily 
hassles and pregnancy-specific anxiety in 170 pregnant women. Regression analyses showed 
that prenatal stress at early-, mid- and late pregnancy independently predicted offspring’s 
poorer cognitive performance, revealed by lower scores on the Bayley MDI (Bayley, 1969), 
at three and eight months old. In a retrospective study (N = 58) by Laplante, Barr, Brunet, 
Galbaud du Fort, Meaney, Saucier, Zelazo, and King (2004), prenatal stress exposure 
uniquely explained 11.4% of variance in Bayley MDI scores at 24 months of age. Similar 
findings were reported by another study with a sample size of 125 mother-child pairs 
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(Bergman, Sarkar, O’Connor, Modi, & Glover, 2007). Prenatal stress was measured by the 
number of self-report stressful life events during pregnancy, while child cognitive 
competence was assessed using the Bayley Scales of Infant Development-Second 
Edition-Mental Developmental Index (Bayley II MDI; Bayley, 1993) at 18 months of age. 
Multiple regression analyses revealed that greater number of prenatal stressful life events was 
associated with children’s lower Bayley II MDI scores, after controlling for covariates such 
as maternal age and birth weight. On the other hand, Dipietro, Noval, Costigan, Atella, and 
Reusing (2006) conducted a study with a sample size of 94 mother-child pairs and reported a 
different picture. Prenatal stress was collected during mid-pregnancy, in terms of self-report 
anxiety, depressive symptoms, pregnancy-specific stress, and nonspecific stress. Children’s 
cognitive outcome was measured at age two, using the Bayley II MDI (Bayley, 1993). 
Regression analyses revealed that prenatal maternal anxiety and depression uniquely 
predicted better cognitive performance of the offspring, suggesting that mothers’ 
experiencing some stressful events is facilitative to their children’s cognitive development. 
Timing of Stress Exposure  
Given the inconsistent findings in previous research studies, studies were devoted to 
investigate the potential significance of the timing of stress exposure in moderating the 
effects of prenatal maternal stress on the offspring’s cognitive outcomes. Davis and Sandman 
(2010) assessed the effect of prenatal maternal stress in terms of maternal cortisol, a ‘stress 
hormone’ and self-report psychological state at five time points during pregnancy on 
children’s cognitive development. Cortisol level was regarded as an endocrinological 
measure of stress as it increases during times of stress. It was found that higher maternal 
anxiety in early gestation (15 weeks of gestation) predicted lower cognitive developmental 
scores at 12 months of age in 125 mother-child dyads using the Bayley II MDI (Bayley, 
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1993); while exposure to higher maternal cortisol level (i.e., higher stress level) in late 
gestation (37 weeks of gestation) predicted accelerated cognitive development at 12 months 
old. The findings gave new insight into the effect of prenatal stress on child cognitive 
development might be dependent on the timing of stress exposure. Similar findings about 
timing of stress exposure were also reported in a study reviewed earlier by Laplante et al. 
(2007) examining the effect of prenatal maternal stress resulting from the natural disaster in 
Quebec on play skills development. The negative effect of prenatal stress on play skills 
development was only observed for children exposed to maternal stress during early gestation 
(i.e., ≤13.3 weeks of gestation) and mid-gestation (i.e., 13.3 to 26.6 weeks of gestation), but 
not during late gestation (i.e., ≥ 26.6 weeks of gestation). Moreover, the magnitude of effects 
demonstrated by subjective stress exposure was lower than that of objective stress exposure. 
The Present Study 
While much evidence pointed to the impact of distorted mother-child interaction 
resulting from postnatal factors such as postpartum depression, recent findings clearly 
highlighted the potential contribution of prenatal psychological stress on offspring’s cognitive 
and play development. Emerging evidence has revealed that the timing of stress exposure 
could be a moderator to such effect. The aims of the present study were threefold. Firstly, the 
present study examined whether prenatal maternal stress measured in term of anxiety level, 
was associated with the children’s play development after controlling for postpartum anxiety 
level, using a prospective design which followed the pregnant women from pregnancy. This 
rigorous design could provide higher level evidence if an association was found. Secondly, 
the effect of timing of prenatal stress exposure, specifically trimester two (20 weeks of 
gestation) and trimester three (36 weeks of gestation) on children’s play skills development 
was also examined. Thirdly, the present study also investigated the effect of postpartum 
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maternal anxiety on children’s play skills development, after controlling for prenatal maternal 
anxiety level.  
Method 
Participants 
Forty nine mother-child dyads in the present study represented a subsample drawn from 
the database of a previous study investigating the prevalence of prenatal stress among 
pregnant women in Hong Kong (Lee, Lam, Lau, Chong, Chui, & Fong, 2007). The women in 
the previous study were recruited form the antenatal clinic of the Queen Mary Hospital and 
Tsan Yuk Hospital in Hong Kong. The inclusionary criteria used were pregnant women of 
Chinese ethnicity who aged 18 years old or above. Women were excluded if they were (1) 
having significant medical disease, (2) pregnant through in-vitro fertilization, or (3) 
considering termination of pregnancy. The eligibility for participation in the present study 
was limited to children who (1) were born full term (≥ 37 weeks of gestation), (2) had no 
confirmed diagnosis of any developmental disabilities such as Down Syndrome and Autism 
Spectrum Disorders (ASDs), and (3) aged from 23 to 27 months at the time of testing. A total 
of 52 mother-child dyads agreed to take part in the study; three of them were subsequently 
excluded due to prematurity. Written consents were collected from all participants.  
 Prenatal anxiety data was collected at trimester two (20 weeks of gestation) and 
trimester three (36 weeks of gestation). Postpartum anxiety data was collected at two years 
postpartum. The children had a mean age of 24.4 months (SD = 1.17) and a mean birth 
weight of 3071 g (SD = 499g). For the socio-demographic characteristics, 30.6% (N = 15) of 
the mothers received up to secondary education while 69.4% (N = 34) of them received up to 
tertiary education. For the monthly family income, 2.1% (N = 1) of the families received 
below $10,000; 14.6% (N = 8) received $10,000 to $30,000 and 83.3 % (N = 40) received 
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more than $30,000.  
Due to incomplete responses at each time point, the number of available data slightly 
varied for trimester two, trimester three, and two years postpartum. Thirty-six mother-child 
dyads were included in trimester two, 30 mother-child dyads were included in trimester three, 
and 24 mother-child dyads were included at two years postpartum.    
Procedures 
 Eligible mothers and children from the database were contacted and written informed 
consents were obtained before assessment. A home visit or a visit to the University was 
scheduled when the child was about two years of age. To avoid bias, the investigator who 
administered the Symbolic Play Test was blind to the anxiety status of the mothers.  
 During the visit, questionnaires concerning basic demographic data and postpartum 
anxiety were given to the mothers. Rapport was established between the child and the 
investigators through free play. Then, the Symbolic Play Test was administered in the 
presence of the child’s caregiver and an investigator. The caregiver was instructed to interact 
with the child without manipulating the toys or giving any instructions. The investigator kept 
her verbal output to the minimum but responded to the child to keep the situation natural. The 
child was allowed to manipulate the toys freely until the play became repetitive or the child 
indicated that he/ she had finished. The whole session lasted for about 15 to 30 minutes. The 
session was videotaped using a Sony HD camera for later off-line analysis. 
Maternal Psychological Measures  
Prenatal maternal anxiety (respectively at trimester two and trimester three) and 
postpartum maternal anxiety (two years postpartum) were measured using the validated 
Chinese version of the anxiety subscale of the Hospital Anxiety and Depression Scale 
(HADS-A) (Zigmond & Snaith, 1983). It is a self report tool with 7 items and a maximum 
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score of 21. Higher scores imply higher level of anxiety. The clinical cutoff of 7/ 8, suggested 
by Lee et al. (2007), was used to identify participants with clinically significant anxiety with 
optimal level of sensitivity and specificity. Significant anxiety was thus defined as a score of 
eight or above in the present study. The HADS-A is a commonly-used instrument for 
measuring anxiety level during pregnancy as it emphasized the evaluation of affective 
symptoms while excluding somatic symptoms such as fatigue, insomnia, and dizziness which 
are common physical experiences during pregnancy (Lee et al., 2007).  
Child’s Play Measures 
The Symbolic Play Test-Second Edition (Lowe & Costello, 1988) was used to assess 
play development at two years of age. The Symbolic Play Test is a standardized and 
norm-referenced tool which can assess play skills among children from 12 through 36 months 
of age. Four sets of toys were presented in a standard manner. The child was allowed to 
manipulate the toys freely. The child’s play behaviors were observed according to the scoring 
criteria of the test. The play behaviors credited were then added up to obtain a raw score.  
Confounding Variable  
As the present study aimed to investigate the independent effect of prenatal and 
postpartum maternal anxiety, corresponding confounding variables were used in each 
analysis. While examining the effect of prenatal anxiety (i.e., trimester two and trimester 
three respectively), postpartum anxiety level served as the confounding variable. On the other 
hand, while analyzing the effect of postpartum anxiety, prenatal anxiety level (i.e., trimester 
two and trimester three) served as the confounding variable. 
The confounding variables were entered as continuous data (i.e., raw scores on the 
HADS-A).  
Data Analysis 
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According to the scores from the HADS-A, mothers were stratified into two groups: 
mothers with scores below eight were classified as ‘anxious’ while those scoring eight or 
above were classified as ‘non-anxious’. This held for both prenatal and postpartum status.  
To investigate if the child outcomes of the anxious group and the non-anxious group 
were significantly different, univariate analyses of variance (one-way ANOVA) was 
conducted separately for trimester two, trimester three, and two years postpartum. After that, 
analyses of covariance (ANOCA) controlling for the corresponding confounding variable was 
used to examine the independent effect of maternal anxiety at each time point on child 
outcome. 
Inter-rater Reliability 
 Twelve percent of the Symbolic Play Test data were scored independently by another 
rater to evaluate inter-rater reliability. The inter-rater reliability for the Symbolic Play Test 
scores was evaluated using intraclass correlation coefficient (ICC). The ICC is a measure of 
the amount of variance in the scores that results from ‘true’ between-subject variability 
among the subjects (Bakeman & Gottman, 1997). The ICC ranges from 0.0 to 1.0. An ICC 
of .6 or above indicates acceptable interrater reliability, revealing that the variance accounted 
for by the raters is small when comparing to the variance accounted for by between-subject 
variability (Mitchell, 1979). An ICC of .97 was obtained in the scoring in the Symbolic Play 
Test in the current study, indicating good agreement on identifying credited play behaviors.    
Results 
Descriptive statistics of the Symbolic Play Test scores for children from different anxiety 
groups at trimester two, trimester three, and postpartum period are summarized in Table 1. 
Among the groups, the highest mean Symbolic Play Test score was observed in trimester 
three anxious group while the lowest mean score was observed in trimester three non-anxious 
 13 
group. On average, the mean Symbolic Play Test scores in the anxious and non-anxious 
groups in trimester two and postpartum period were similar.  
Table 1  
Mean (SD) Raw Score of Symbolic Play Test for Children from Different Anxiety Groups at 
Different Time Points 
Prenatal Anxiety Group 
Symbolic Play Test score 
Mean (SD) 
Trimester two anxious (N = 6) 12.00 (4.60) 
 non-anxious (N = 29) 12.07 (3.42) 
Trimester three anxious (N = 18) 12.67 (3.14) 
 non-anxious (N = 12) 9.75 (3.70) 
Two years postpartum  anxious (N = 6) 11.17 (4.02) 
 non-anxious (N = 18) 12.33 (3.29) 
Impact of Maternal Anxiety at Trimester Two on Children’s Play Skills  
 The difference in Symbolic Play Test score in the anxious and non-anxious group at 
trimester two was not significant, F (1, 33) = .002, p = .966, suggesting that maternal anxiety 
at trimester two did not have any effect on children’s play skills development at two years of 
age.  
After controlling for postpartum anxiety, the effect of maternal anxiety at trimester two 
on children’s Symbolic Play Test scores remained insignificant, F (1, 32) = .569, p = .456, η² 
= .017, indicating that the anxiety at trimester two was not associated with children’s play 
skills development.  
Impact of Maternal Anxiety at Trimester Three on Children’s Play Skills 
 14 
The difference in Symbolic Play Test score in the anxious and non-anxious group at 
trimester three was significant, F (1, 28) = 5.39, p < .05, η² = .161, indicating a positive 
association between maternal anxiety at trimester three and children’s play skills competence 
at two years of age.   
After controlling for postpartum maternal anxiety, the association between maternal 
anxiety at trimester three and children’s Symbolic Play Test scores was substantively 
unchanged, F (1, 27) = 5.94, p < .05, η² = .18. Results showed that maternal anxiety at 
trimester three was positively associated with children’s play development, independent of 
postpartum anxiety.  
Impact of Postpartum Maternal Anxiety on Children’s Play Skills 
The difference in Symbolic Play Test score in the anxious and non-anxious group at two 
years postpartum was not significant, F (1, 22) = .509, p = .483, η² = .023, indicating no 
association between postpartum maternal psychological state and children’s play skills 
development.  
After controlling for prenatal anxiety at trimester two and trimester three, the effect of 
postpartum maternal anxiety on children’s Symbolic Play Test scores remained insignificant, 
F (1, 20) = .14, p = .712, η² = .007, suggesting that postpartum anxiety was not associated 
with children’s play skills development.  
Discussion 
 The current study revealed that children born to mother who had experienced prenatal 
maternal anxiety at trimester three were more likely to show more advanced play skills after 
controlling for the postpartum maternal anxiety level. Timing effect of prenatal anxiety 
exposure was also observed with anxiety at trimester 3 demonstrating a facilitative effect but 
anxiety at trimester two demonstrating no effect. In addition, the current study revealed that 
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postpartum maternal anxiety was not associated with children’s play skills development.  
Maternal Anxiety at Trimester Two 
 In the current study, maternal anxiety at trimester two did not show any significant 
effects on children’s play skills development. The current study cannot replicate the findings 
reported in previous studies (e.g., Huizink et al., 2003), which revealed a negative association 
between maternal anxiety at trimester two and child cognitive competence at eight months of 
age. There may be several possible reasons for such discrepancy, concerning the different 
methodology used in the two studies. First, the two studies adopted different measures on 
children’s cognitive outcomes. The current study evaluated children’s cognitive competence 
by their play behaviors, while Huizink et al. (2003) evaluated children’s general cognitive 
functioning using the Bayley MDI (Bayley, 1969). The Bayley MDI is designed to assess 
cognitive abilities in terms of conceptual skills, visual skills, vocalization, and receptive 
language (Siegel, 1981), with different proportion of items allocated for various age groups. 
However, as pointed out by Huizink et al. (2003), more than half of the Bayley MDI items for 
the age of eight months were motor or sensorimotor tasks, such as eye-hand coordination and 
fine-motor manipulation of objects. The composite Bayley MDI performance is thus 
reflecting general cognitive abilities rather than specific cognitive competence contributing to 
play skills development.  
Apart form the child outcome measures, maternal anxiety measures were also different 
in the two studies. Maternal anxiety level was measured in term of pregnancy-specific 
anxiety in the study by Huizink et al. (2003), whereas it was measured in term of general 
anxiety in the current study. Pregnancy-specific anxiety reflects an area of concerns that are 
unique to pregnant women, such as fear of giving birth (e.g., ‘I am anxious about the delivery 
because I have never experienced one before.’) and fear of bearing a physically or mentally 
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handicapped child (e.g., ‘I am afraid that our baby will suffer from a physical defect or worry 
that something will be physically wrong with the baby’). In contrast, general anxiety 
measures reflect psychological state by focusing on general affective symptoms (e.g., ‘I feel 
something awful is about to happen.’). The different nature of the two measures can be well 
reflected in the moderate correlation between them (Huizink et al., 2003). 
 The current findings suggested that the effect of maternal general anxiety at trimester 
two on child cognitive outcomes is less profound than the effect of maternal 
pregnancy-specific anxiety at the same period of time, as reported by previous studies. Such 
discrepancy highlighted the possibility that specific sources of psychological disturbances 
may exert different degree of effects on child outcomes. Apart from pregnancy-specific 
anxiety, evidence has also revealed the specific effect of stressful events concerning on child 
outcomes. For example, some studies found that prenatal anxiety resulting from events 
concerning relationship strain with the partner (e.g., getting divorce/ undergoing separation, 
having serious argument with the partner or experience emotional cruelty by the partner) 
predicted child cognitive outcomes with a larger effect size than anxiety resulting from other 
types of events such as illness or relationship strain with friends (Bergman et al., 2007). 
These findings extended an early study by Stott (1973), which reported that persistent 
psychological disturbances resulted from marital conflicts were a specific predictor for 
childhood neurological dysfunction, developmental delay and behavioral problems.  
Differential effects of different psychological disturbances were echoed in a study by 
O’ Connor (2002), which revealed that prenatal anxiety predicted child behavioral outcomes 
more strongly than prenatal depression. One possible explanation for such finding was the 
different biological mechanism associated with different types of psychological disturbances. 
Cortisol, a stress hormone purported to explain the association between prenatal maternal 
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stress and child outcomes, was found to be related to different types of psychological 
disturbances to various extent. Studies have shown that lower concentration of cortisol was 
observed in patients with post-traumatic stress disorder (PTSD), while higher concentration 
of cortisol was observed in patients with general anxiety disorder (Tafet, Idoyaga-Vargas, 
Abulafia, Calandria, Roffman, Chiovetta, & Shinitzky, 2001; Yehuda, Teicher, Trestman, 
Levengood, & Siever, 1996). Therefore, different types of maternal psychological stress may 
induce specific endocrinological changes, accounting for particular effects on child outcomes.  
Pregnancy per se uniquely presents a distinctive set of psychological challenges. 
Considering the evidence listed above, the effect of different types of prenatal stress on child 
cognitive outcomes is likely to be distinctive. However, the respective potential effects of 
these disorders on child cognitive outcomes remained unknown as indicated in a recent 
systematic review (Talge, Neal, Glover, & The Early Stress, Translational Research and 
Prevention Science Network, 2007). The current findings emphasized the importance of 
identifying any particular types of stress that are more harmful to offspring development, thus 
assisting decision of appropriate preventive intervention.  
Maternal Anxiety at Trimester Three  
The current study revealed that children whose mothers experienced anxiety at trimester 
three demonstrated more advanced play skills development at two years of age. Similar 
observation was also reported by Davis et al. (2010) who evaluated the influence of prenatal 
maternal endogenous cortisol on child cognitive outcomes at 12 months of age. Elevated 
cortisol exposure in late gestation (37 weeks of gestation) was shown to be positively 
associated with cognitive development. Cotisol exposure during late gestation was found to 
independently predict 3% of variance in child cognitive performance, after controlling for 
covariates including postpartum maternal stress, maternal ethnicity, prenatal medical 
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complication, birth order, and gestational age of the infants. Their findings indicated the 
potentially facilitative role of cortisol exposure during late gestation. An underlying 
hypothesis for such an association may be derived from the strong correlation between 
anxiety level and corresponding endocrinological changes in human hormonal system. In a 
group of patients with generalized anxiety disorder, Tafet et al. (2001) found that elevated 
anxiety level was associated with increased quantity of cortisol, a stress hormone, released 
into the bloodstream. Elevated cortisol level was well documented in adults with anxiety 
disorders, such as obsessive-compulsive disorder and generalized anxiety disorder (Tafet et 
al., 2001; Kluge, Schussler, Kunzel, Dresler, Yassouridis, & Steiger, 2007). Cortisol was 
found to induce corresponding changes in most of the organs and tissues in human beings 
(Munck, Guyre, & Holbrook, 1984). Specifically, emerging evidence has emphasized the role 
of maternal cortisol on fetal programming, a process by which a stimulus poses long-term 
influences on fetal development. During pregnancy, increased maternal anxiety is thought to 
be associated with elevated maternal cortisol, which crosses the placenta and reaches the fetal 
compartment (Petraglia, Florio, Nappi, & Genazzani, 1996). The fetal mechanism in response 
to cortisol was found to be time-specific. During early- and mid- gestation, in which critical 
fetal development takes place, the fetus is protected from excess cortisol exposure by the 
activity of a specific enzyme. However, such enzymatic activity dropped dramatically during 
late pregnancy (Matthews, 2000). The decline of the enzymatic activity is crucial as it ensures 
adequate fetal exposure to cortisol during late gestation, which is beneficial to maturation of 
the fetal organs, such as the retina, the mammary gland and the lung, and essential for 
preparation of delivery (Hacking, Watkins, Fraser, Wolfe, & Nolan, 2001).  
Consistent to the facilitative effect of cortisol exposure, the current findings, based on 
psychosocial measure of anxiety, provide new evidence to support the facilitative role of 
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maternal anxiety at trimester three in shaping children’s play skills development.   
Maternal Anxiety at Two Years Postpartum 
 Existing evidence provides some indication that postpartum stress may pose negative 
effect on child cognitive development due to the less sensitive and less affective interactive 
style of the anxious mothers (Black et al., 2007; Galler et al., 2000; Murray et al., 1996). 
However, the current study found that postpartum anxiety was not associated with children’s 
play skills development. One possible explanation for such discrepancy was that the current 
study measured postpartum anxiety at one single time point. Chronicity of postpartum anxiety, 
however, was not taken into account. Although some studies indicated that a single episode of 
maternal stress may pose a negative impact on the quality of mother-child interaction, others 
suggested that chronicity of maternal stress played an even more determining role in shaping 
children’s development. Campbell, Cohn, and Meyers (1995) found that mothers whose stress 
lasted through six months postpartum were less positive and less sensitive to their children 
during interaction than mothers whose postpartum stress was intermittent and remitted by six 
months. Interestingly, mothers with intermittent stress interacted with their children in a 
sensitive way which was similar to that observed in non-stressed mothers. These findings 
revealed only subtle difference in the quality of mothering between intermittently-stressed 
mothers and non-stressed mothers. Similarly, the NICHD Early Child Care Research 
Network (1999) found that mothers who were experiencing chronic stress interacted with 
their children in a less sensitive way than mothers who only reported intermittent stress. 
Moreover, children of chronically-stressed mothers were found to have lower cognitive 
functioning than children of intermittently-stressed mothers. The authors proposed that 
chronic stress, which was more debilitating than intermittent stress, made mothers less able to 
fulfill the duties of parenting such as interacting with their young children. Children of 
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chronically-stressed mothers are therefore constantly exposed to the negative impact of the 
less optimal maternal interactive style. 
 The current study added new evidence to indicate that intermittent postpartum maternal 
anxiety may not be detrimental to children’s play skills development. It also stressed the 
importance of differentiating between intermittent and chronic stress in investigating the 
effect of postpartum maternal stress on child outcomes.       
 In addition, it is important to note that in the current study, the association identified 
between prenatal anxiety and children’s play skills at two years of age was independent of 
postpartum anxiety. It gives further evidence to support the independent role of prenatal 
anxiety exposure in shaping children’s cognitive development. 
Limitations and Future Studies 
There are several limitations exist in the current study. First, the sample size was small. 
As the current findings are only based on a relatively small sample size, it may not be 
generalized to the population. Second, maternal anxiety was measured by general anxiety 
measures. It did not focus specifically on pregnancy-specific anxiety, thus may underestimate 
prenatal anxiety level of the participants. Including pregnancy-specific anxiety measures will 
place us in a better position to conclude the effects of prenatal maternal anxiety on child 
outcomes. Third, as postpartum maternal anxiety was only measured at one single time point, 
it did not provide information on the chronicity of anxiety. Evaluating the duration of 
postpartum anxiety might give a better insight into the quality of mother-child interaction and 
effect on subsequent child outcomes. Lastly, children’s play skill was evaluated at only one 
single time point. The effect of maternal anxiety on the trajectory of play skill development 
remains unclear. Further studies are warranted to examine whether the effect of prenatal and 
postpartum maternal anxiety on children’s play development changes over the course of 
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development.  
Conclusion 
 Prenatal maternal anxiety at trimester three was found to be positively associated with 
children’s play skills development at two years of age. Given the facilitative role of prenatal 
anxiety in shaping children’s play development, prenatal stress was not necessarily 
detrimental to cognitive outcomes in children. While some previous studies reporting 
possible negative impacts of prenatal and postpartum stress might induce further stress 
among mothers, the current study provides relief to them. It clears the existing worries of 
stressed pregnant women, encouraging them to enjoy pregnancy which should be a period 
filled with anticipation and joy.  
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Appendix 1: Consent Form 
 
 
香港大學教育學院  言語及聽覺科學部  
Division of Speech & Hearing Sciences 
Faculty of Education 
The University of Hong Kong 
5/F, Prince Philip Dental Hospital  
34 Hospital Road, Hong Kong 
Tel: 28590599 
Fax: 25590060 
 
孕婦身心健康狀況與後代認知發展之關係 
Play Skills Development: Impacts of Prenatal and Postnatal Maternal Stress 
 
同意書 
Informed Consent 
 
1. 本人 * 同意／不同意 參與是項計劃及提供有關我的孩子 __________(孩子姓名)
的資料。有關此計劃的資料以及要參與的測試活動 (包括附件中的內容及程序)，
我已清楚明白。本人知道此項計劃所得資料是用作研究及/或教學用途。 
 
I *consent / do no consent to participate in the above project and agree to provide 
information about my child __________________ (name of the child). The particulars 
of which – including details of tests and treatment procedures – have been explained to me. 
The study is for the purpose of research and/or teaching. 
 
 
2. 並已接收面值港幣$100 元的超市現金券。 
 
And have received the offer of a supermarket voucher of HK$100.  
 
母親姓名  
Mother’s name: ________________ 
研究員姓名 
Investigator’s name: ________________ 
母親簽署 
Mother’s signature: ________________ 
研究員簽署 
Investigator’s signature: ________________ 
日期 Date: ________________ 日期 Date: ________________ 
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Appendix 2: Questionnaire on Demographic Data 
 
 
香港大學教育學院  言語及聽覺科學部  
Division of Speech & Hearing Sciences 
Faculty of Education 
The University of Hong Kong 
5/F, Prince Philip Dental Hospital  
34 Hospital Road, Hong Kong 
Tel: 28590599 
Fax: 25590060 
孕婦身心健康狀況與後代認知發展之關係 
家長問卷 
請家長填寫以下問卷，個人資料將會保密，謝謝！ 
 
日期:___________________________ 
 
1. 填卷人與孩子之關係:      □母子 □母女 □父子 □父女 □其他，請列明:___________ 
 
2. 孩子共有多少名兄弟姊妹？ ______ 名(孩子排行第_______) 
 
3. 孩子主要由誰人照顧?    □父/母  □祖父母/外祖父母  □傭人  □其他，請列明:____ 
 
4. 家人主要用甚麼語言與孩子溝通? (可選多於一項) 
   a) 父母                      □廣東話  □英語  □普通話  □其他語言:_______ 
   b) 祖父母/外祖父母           □廣東話  □英語  □普通話  □其他語言:_______ 
   c) 兄弟姊妹                  □廣東話  □英語  □普通話  □其他語言:_______ 
   d) 傭人                      □廣東話  □英語  □普通話  □其他語言:_______ 
 
5. 孩子有否接受過言語治療/ 職業治療/ 物理治療或其他治療? 
□否   □有 (□言語治療  □職業治療  □物理治療  □其他:_____________) 
 
6. 孩子的家庭成員曾否有言語障礙? 
□否   □有 (該家庭成員是:__________; 其言語障礙是: ____________) 
 
7. 孩子父親的教育程度:          □小學或以下   □中學   □專上教育、大學或以上 
 
8. 孩子母親的教育程度:          □小學或以下   □中學   □專上教育、大學或以上 
 
9. 全家每月總入息:              □一萬元以下   □一萬至三萬元   □三萬元以上 
 
 
問卷完，謝謝！ 
